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goldsmith, designer, and engraver, born at Liege in 
Hi::,!!, worl(ed at I�ran]{fort-on-the-Main, where he died 
in 1598. He had the reputation of being one of the 
finest masters of the German Renaissance. The dial 
with human figure that we reproduce (Fig. 1, No.1 ) ,  
and the drawing o f  which h e  has left t o  us, rivals 
those of the best masters of the time. Mathias Beitler, 
an engraver, who worked at Onoltzbach, from 1582 to 
1616, designed dials with human figures, but of gross 
aspect. Their want of sharpness prevents a repro­
duction of them. The productions of Von Hulsen, of 
Middelburg, executed at Stuttgart, between 1606 and 
1617, somewhat resemble the inlaid enamel work of 
Hurtu, his contemporary (Fig. 1, No.2). 
One of the masters who did the most nesigning for 
the watch-making industry at this epoch was Michel 
B10ndus (Michel Ie Blond), a goldsmith-engraver who 
was born at Frankfort·on-the-lVain in 1590 and died in 
1656. Although he was a German by birth, his name 
suggests that he was of French origin. As he always 
worked at Amsterdam, he is classed among the Dutch 
masters. His arabesque compositions (Fig. 1, No.3) 
are remarkable. _.is dials include n o  human figures, 
as do certain watch case bottoms that he designed. 
Weigel, a publishing engraver, of Nuremberg, who 
died in 1746, designed some dials of a new kind, and 
differing from the preceding in their execution, which, 
instead of engraving on copper, consisted of chasing in 
relief. The general effect of this is somewhat heavy, 
and the details are less delicate and not so well studied 
as in those engraved (Fig. 1, No.4). The designs of 
Decker, who also was born at Nuremberg in 1677 and 
died in 1713, and who was a celebrated architect, offer 
the same spirit 0< ornamentation (Fig. 1, Nos. 5 and 
5 bis). Daniel Marot, of French origin, but who work­
I'd at Amsterdam in 1712, designed dials in the same 
style (Fig. 2, No.4). 
Starting from this epoch, foreigners no longer 
('reated anything new. In France, dials with chased 
centers usually had the hours depicted in black upon 
so many patches of white enamel (Fig. 2, No. 5). Con­
('urrently with these latter appeared finally, in France, 
those in full enamel of a single piece. The hours were 
here painted upon small embossments of enamel, which 
replaced the patches (Fig. 2, No. 6). It was then also 
that the dials in enamel of a single piece were orna­
mented with enamel paintings. Their decoration was 
a reminiscence of the dials of the sixteenth century, 
as their center was provided with landscapes, flowers, 
fruits, and variou� scenes, the whole painted instead 
of being engraved. Subsequently, the dial was espe­
cially the work of an enameler, and it is not until 
the beginning of the nineteenth century that we find 
gold and silver dials again. 
Under L ouis XIV. hardly any dials were made ex­
('f'pt those of full white enamel with the hours in black 
or red (Fig. 2, No. 7), some being enriched with fine 
stones set into the enamel between the hours. Their 
convex form, with the name of the maker plainly 
vIsible, gave them a rich aspect, although in .keeping 
with the opulent decoration of the bottom. The tradi­
tion of the enameled dial with painting, dating from 
Louis XIV., is found again during the Revolution, but 
with complete decadence. Fig. 2, No. 8, shows one of 
these dials of this epoch belonging to the collection of 
M. Charles Roblot. The dial reproduced in Fig. 2, No. 
ll, is of the first empire. The painting of the enamel 
disk is delicate, and the center of engraved and open 
worl, gilded copper is of most careful worl(manship. 
The wheels of the hands were seen through the orna­
ments of the center. It was at this epoch that were 
made the metal dials of which we have spoken; but 
t hen they were simply guilloched. This Idnd of dial 
was continued up to the middle of the nineteenth cen­
tu ry (Fig. 2, No. 1 0). Under the Restoration, a return 
was made to the style of metal dials with an enamel 
ring for the figures (Fig. 2, No. 11), but they were 
far from equaling their predecessors, and are without 
interest. The forfeiture of the dial from the view­
point of decoration is irrevocable. We have said that 
the dial gives the watch its physiognomy. We may 
state that for those of our day the thing is more 
striking than it was for those of the past. 
The present dial, with its wan face and its scanty 
hands, gives the object as a whole an anremic aspect. 
It is practical, it is true, and the hour is well shown, 
and that, it will be said, is the principal thing; but 
there would be no harm done in adding a little decora· 
tion. It is a pity that the word' practical so often 
means common-place.-Translated from L a  Nature for 
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AN ATTEMPT AT A CHEMICAL CONCEPTION OF 
UNIVERSAL ETHER. * 
By Prof. D. I. M.:N])F.U�n:FF. 
TuF. ether is usually defined as an imponderable 
elastic fluid, permeating all bodies and all space. But 
it must have weight, or mass, if it is matter. Lord 
Kelvin has computed a minimal mass of 10_'0; grammes 
per cubic meter. Ether cannot be a mixture of ordi­
nary gases, for these do not penetrate all substances, 
and they act differently upon those they do penetrate. 
whereas ether is everywhere the same. Many learned 
men suggest or express belief in ether as the primor­
dial matter of which atoms are formed, and in which 
they float just as stars and planets co-exist with un­
agglomerated cosmical dust. Some think that atoms 
are cO'lltinually being formed and disintegrating, others 
that they were created once for all and that the ether 
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is a residue or by-product of their formation. With the 
latter hypothesis, which rests on pure assumption, 
realists have nothing to do. The former involves the 
possibility-long accepted by the great mass of man­
kind-of creating new atoms and annihilating matter. 
Emmens has claimed that he can make gold from sil­
ver, F'ittica that he can convert phosphorus into ar­
senic. Many such transformations were described 
half a century ago, but every one was based on errors 
due to inadvertence or prejudice. 
If we had to do merely with the ether that fills 
the interplanetary space and conveys energy through 
it, we could confine our attention to the mass and ne­
glect the chemical nature of the etheT. But so nega­
tive and bloodless an ether be'Comes unsatisfactory when 
we descend from heaven to earth, for the ether must 
permeate all bodies. 
This power of penetration may be regarded as the 
highest development of the power of diffusion, shown 
by many gases with respect to caoutchouc, and by 
hydrogen with respect to iron, palladium, and plati­
num. In the latter case the diffusion is due not only 
to the lightness and high velocity of hydrogen mole­
cules, but also to a chemical action analogous to solu­
tion and the formation of alloys, in which the com­
pounds formed are ether, mdefinite or unstable and' 
readily dissociated by elevation of temperature. But 
the power of ether to form true compounds must be 
absolutely nil; in permeating oth::!r substances the 
only change it can undergo is a certain condensation. 
Ten years ago the existence of so inert a substance 
appeared improbable, but now we know five such, 
argon, helium, neon, krypton, and xenon, the gases 
discovered by Ramsay and his aSSOciates; which dis­
solve freely in water, but so far as is known, form 
no definite compounds with anything. 
They afford an experimental basis for the concep­
tion of ether as a gas incapable of combinatiO'll. 
We need not, li1(e Crookes. assume a fourth state of 
aggregation, and thus we avoid all mysticism. We 
have assumed nothing inconsistent with the current 
conception of ether. 
In 1869, when I pointed out the periodic connection 
between the properties of the elements and their 
atomic weights, the existence of absolutely inert ele­
ments was not suspected. Therefore the system be­
gan with group I and series 1, or with hydrogen, the 
lightest Imown elemen t, common to both, but I never 
thought that it must begin with hydrogen. My pre­
dictions of the existence and properties of unknown 
elements were confirmed by the discoveries of gallium, 
scandium, and germanium. 
These predictions are examples of what mathe­
maticians call interpolation. The prediction of ether, 
as a rare gas, is an example of extrapolation which I 
venture now to attempt, because I have little time 
to wait, and because the new theory that atoms are 
composed of much smaller electrons appears to me to 
have sprung from the want of a definite conception of 
the ether, an outrush of which will suffice to explain 
the apparent disintegration of atoms into electrons. 
The periodic system may be illustrated by an ex­
ample. If we arrange in two series those elements 
whose atomic weightl;< lie between 7 and 35.5, thus: 
Li 7, Be 9, B 11, C 12, N 14, 0 16, F 19, Na 23, Mg 24, 
AI 27, Si 28, P 31, S 32, CI 35.5, we see that each closely 
resembles the one below or above it anrl that the af­
flnity for oxygen increases regularly as we go from left 
to right, the highest oxides of the second series being 
Na.O, Mg.O •• ALO., 8i.0 .. P.O •• 8.0.. CLOT. 
Hence the vertical groups are designated by the 
Roman numerals 1. to VII. But as the new gases form 
no compounds, they must be put in a zero group, and 
the atomic weig'lt of each must fall between those of 
an element of group VII. of one series and an element 
of group I. of the following series. This a priori con­
clusion is fully confirmed by experiment as appears 
from the following table, which is extended to include 
group zero and series zero and two hypothetical ele­
ments, x and y. 
The latter, y, must have the fundamental properties 
of the argon group. Its atomic weight-deduced from 
. the variation in successive neighboring groups and 
Eeries-is probably less than 0.4. This element is 
probably coronium, whose spectrum, resembling that 
of helium in simplicity, appears in the solar corona 
ahove the hydrogen spectrum millions of miles from 
the sun's center, a fact which indicates its small density 
and atomic weight. If it is monatomic, like the he­
lium group, its density is half its atomic weight, or 
less than 0.2, and its molecular velocity more than 214 
times that of hydrogen, so that it may e3cape from the 
earth's sphere of influence, thougl,1 it cannot escape 
from the sun's, and so cannot be the all-peTvading 
ether. It may aid us, however, to the conception of x, 
the lightest and most mobile of elements, which I be­
lieve to be the universal ether and for which I sug­
gest the name "Newtonium." 
I cannot conceive the other elements to be formed 
of this, and I see no simplification in a common origin 
of elements. Unity of a higher order is given by the 
conception of etheT as the final link in the chain of 
elements. 
The molecular velocity of a gas may be calculated 
from the kinetic theory. For hydrogen at 0 deg. C. it. 
is 1,843 meters per second. For any gas at tempera turf) 
t it is 1,843 V 1 + « t where II is density referred to 
rl 
hydrogen and tr is the cOf'fficient of expansion 0.00367. 
For ether, assu med to be monatomic, this density 
would be half the atomic weight, or ¥.lx. Most estl-
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mates of the temperature of space lie bet we ell -60 
deg. C. and -100 deg. C. 
Taking the mean, -80 deg. C., we have, 
2.191 4,800,000 
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This velocity must be great enough to overcome the 
attraction of the heavenly bodies. 
A projectile thrown with sufficient velocity will Hut 
return to the earth, the limiting velocity being that 
acquired in falling to earth from infinity, equal to 
V2m 
r 
where r is the earth's radius and m the earth's mass in 
gravitation or astronomical measure, determined by the 
m 
equation g = -. Hence v = 11,190 meters per second. 
r· 
The atomic weight corresponding to this molecular 
ve'locity is 0.038. Gases heavier than this would remain 
attached to the earth; lighter ones would escape. 
To resist the sun's attraction the molecular ve­
locity must be 608,300 meters per second, the atomic 
weight 0.000013. But ether atoms must be still lighter 
and swifter to escape the attraction of still largeT 
suns. The masses of some binary stars have been com­
puted from their rotations. The heaviest has 33 times 
the mass of the sun. There is spe'ctroscopic and other 
evidence that their densities do not differ greatly 
from his. Hence, Imowing the mass, we can calcu­
late the radius and, therefore, the molecular velocity 
which would overcome' the star's attraction. For a star 
50 times heavier than the sun, it would be 608,300 X 
V'50 = 2,240,000 meters per second. 
This is about 1-130 of the velocity of light, 300,000,000 
meters per second, and we may assume the molecular 
ve'locity of ether to lie between these limits. The cor­
responding limits for its atomic weight are 0.00000096 
'and 0.000000000053. 
In the present state of science it seems impossible 
to accept the latter value, which would suggest a re­
turn to the emissi"n theory of light. I think that 
many phenomena may be explained by assuming that 
the x atoms have about a millionth of the mass of hy­
drogen atoms and a mean velocity of nearly two and a 
quarter millions of meters per second. While I was 
making these calculations, I received Prof. Dewar's 
Belfast address, in which he expresses the opinion that 
the highest strata of the atmosphere, the region of 
aurorre, is also the field of hydrogen and the argon 
gases! It is but a step from this to the assumption of 
a still lighter gas filling all space and giving a tangible 
reality to the conception of the eLher. Without de­
veloping the theory further I turn to certain apparently 
irrelevant phenomena which have guided my specula­
tions, led me to publish this essay, and induced others 
to revert to the emission theory or to adopt that of elec­
trons, scarcely conceivable to me, without thereby clari­
fying our conception of the ether. I refer especially to 
radio-activity. 
From the first my impression has been that here we 
have to do with a condition which is no more peculiar 
to uranium, thorium, and radium than magnetism is 
to iron, cobalt, and nickel. 
These heaviest of all atoms (V 239, Th 232, Rd 224) 
may be regarded as suns possessing the highest develop­
ment of that special attractive power which is inter­
mediate between gravitation and chemism, and which 
is the cause of gas absorption, solution and the like. 
We must not assume that be'Cause ether, like argon, 
forms no staole compounds. it may not dissolves in <1r 
accumulate about great centers of attraction such as 
stars and suns, uranium and thoriUm atoms. Though 
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such accumulation might involve a change in velocity, 
it would be a comet-like rather than a planet-like con­
nection, and it would be most likely to occur with the 
heavy uranium and thorium (and radium) atoms. 
Such an ether swarm about the uranium atom would 
explain various phenomena. I believe that radio­
activity indicates a material emanation and that the 
,nrival and departure of ether atoms are accompanied 
by the disturbances which constitute waves of light. 
When a flask containing gelatinous zinc sulphide is 
conlleded by a tube with a flask of radio-active solu­
tion, the sulphide glows as lnng as the connection is 
maintained, but the phosphorescence gradually dies 
away when the connecting tube is closed, and may be 
renewed by reopening the stop-cock. 
This experiment, which M. and Mme. Curie perform­
ed in my presence, becomes explicable if we assume 
that a tenuous ethereal gas enters and leaves the radio­
active substance as comets enter and leave the solar 
system. 
Transverse light waves may be provoked either by 
molecular motion of other bodies, as in incandescence, 
or by variation in the motion of ether atoms them­
selves, that is, by a disturbance of their mobile equi­
librium. A possible cause of such disturbance is the 
great mass of the uranium atom, as the chief cause of 
the sun's luminosity is, in my opinion, its great mass 
and the accumulation of ether due to its attraction. 
I think that light waves are far more complex than 
is generally believed, because of the great velocity of 
the ether atoms. 
Dewar has observed that the phosphorescence of 
parafiWl and other substances is greatly increased by 
cooling to -193 deg. C. 
It appears to me that at very low temperatures there 
is a condensation or an increased absorption of ether 
in these substances and that the increased phosphor­
escence iii due to motion of ether atoms. 
This essay is merely a series of impressions, sug­
gested, however, by actual phenomena. Probahly others 
have had similar ideas but have not developed them. 
If there is any truth in my theory, it will be elaborated 
and confirmed; if it is wholly false, its refutation will 
warn others. 
I have attempted to give the first approximate answer 
to the question: What is the chemical nature of uni­
vllrsal ether? Or, rather, to bring the question before 
the parliament of science. 
THE DISTILLATION OF PINE PRODUCTS.* 
By THOllIAS W. PIUTCHAUU. 
Till'; process of destructive distillation is not a new 
olle; the art has been carried on for perhaps a hun­
dred years or more. But its practical application to 
the distillation of pine wood in the United States un­
questionably dates from a plant built by James Stan­
ley in 1872 at Wilmington, N. C. Owing to a lack of 
capital, this plant was not a success, and, in 1878, it 
became the property of the present owners of the 
Spiritine Chemical Company, who were undoubted·ly 
the first to realize and prove the practicability of the 
enterprise. Their efforts were for many years con­
fined exclusively to the preservation of wood and 
the products of distillation were put to no other use. 
Aft!'r many years, the proce_s of making turpentine 
direct from the wood was evolved, and this is to-day 
perhaps the most important product. To fully rea­
lize the possihilities of this feature, we must consider 
the following facts: Within the last twenty years 
the hn'llentine industry has moved from North Caro­
lina. where it was at one time pre-eminent, to lower 
Florida and Mississippi. and at the present rate of 
manufadure it will be but a few years before all the 
available turpentine on'hanls will be worl (l out. I 
speak now of the manufacture of turpentine from the 
crude spirits to get which the trees are chipped or 
hoxed. which primitive method not only saps the vi­
tality of the tree but also destroys its usefulness for 
milling purpos.3S and, if carried too far, kills the tree 
outright. The demand for turpentine to-day is greater 
than ever before, and the price is steadily advancing. 
This is urging the manufacturers to further efforts, 
and naturally hastening the end of the old regime, 
We must also consider the fact that the lumber in­
dustry is eating up the timber lands of the South in 
a marvelous manner, the writer knowing of one par­
ticular mill in Mississippi that cuts the, timber from 
eight acres of land each day. We have the word of an 
authority on the subject, that the pine lands of the 
South will not supply the mills now in operation for 
more than ten years to come, to say nothing of the 
many new mills now building and to be built in that 
time. Brick, stone, and iron may in time come to 
supplant the use of lumber for building purposes, but 
nothing known to science or manufacture can take the 
place of turpentine. The old. method of manufacture 
being an expensive one, and the field of operation 
being limited, let us consider the advantages that the 
process of destructive distillation possesses over it. 
In the first place. the wood distiller starts where the 
lumberman and old-time turpentine manufacturer have 
long since ceased their operations, for we use what 
they leave as useless-the fat, light wood stumps and 
refuse, -called in local parlance "knots." The very 
field that has been deserted by the turpentine manu­
facturer using the old method of boxing the trees and 
collecting and stilling the crude spirits is the Mecca 
of the wood distiller, for it is there he gets his raw 
material in the greatest quantities and at the lowest 
_._----- ---
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price, the light wood being practically useless except 
to the distiller. The greatest cost is the labor of cut­
ting and hauling to the plant; the supply of crude 
material is practically unlimited, and the field of 
operation covers the entire South. Another advantage 
in an indirect way is the removal of the stumps, there­
by giving to agriculture many thousands of acres of 
valuable land now useless because of the cost of 
clearing. I shall now try, as nearly as possible, avoid­
ing technicalities where practicable, to describe the 
process of destructive distillation as applied to the 
manufacture of turpentine and other pine products. 
Destructive distillation, as its name indicates, de­
stroys; in other words, chemical changes take place 
and new matter .is formed, possessing properties pos­
sibly entirely different from the crude material used. 
It is, in this case, driving out by intense heat all the 
volatile and liquid matter in the wood and condensing 
and collecting them after vaporization. The original. 
form of the wood is destroyed and in its place are 
divers liquids and more or less pure carbon. There 
must of course be no combustion, else the valuable 
products would be destroyed. The process is carried 
on in huge steel shells or retorts, as they are called. 
These are set in brickwork or masonry, in very much 
the same way as a boiler, having a space beneath for 
fire. The retort must be built in such a manner that 
it can be hermetically sealed during distillation, as 
any ingress of air or escape of vapor must be avoided. 
The size of retort best adapted to the work is a 
much mooted question, but the most satisfactory size 
I have seen are those holding five cords of wood 
each, as they give a maximum of products at a mini­
mum of .labor and expense. They should have two 
doors, one at each end, and these doors must be so 
built as to make a gas-tight joint when closed and 
as a general' thing some heat-resisting substance such 
as fireclay or asbestos is used as a packing around 
the doors during the running of a charge. From the 
top of the retort in the center a pipe connection is 
made and a copper pipe, of sufficient capacity to carry 
off the resultant vapors of distillation, leads to the 
condenser or worm, which is immersed in a tanl, of 
sufficient capacity. This tank is kept full of cold 
water during the running of a charge. At the lower 
opening of this coil or worm there is an ingenious 
arrangement called a gas trap. This Is to save the 
gas during distillation. and this gas is quite an item. 
So much for the mechanical arrangements. The wood 
is placed in the retorts, being packed in as closely as 
possible; the doors are closed and hermetically sealed; 
fires are started in the furnaces beneath the retorts, 
and the pumps put to worl, pumping cold water into 
the condenser tank. In a few hours distillation com­
mences. The liquids are driven from the wood by the 
intense heat, and as there is no ingress of air, and 
consequently no combustion, these liquids become 
vapors, and. rising to the top of the retort, seek the 
most available opening for escape. This is, of course, 
the pipe. Passing through this pipe, they strike the 
coil or worm. and as this is kept cool by the constant 
changing of the water in the tank. the vapors at once 
begin to condense in the order of their gravity; and, 
following the complete course of the coil. they' run 
into collecting tanks in a liquid. form. The gas, being 
naturally lighter than the other products, follows the 
top of the coil, and before reaching the outlet, is piped 
off, either to be used for illuminating purposes around 
the plant or as an adjunct to the furnaces under re­
torts or stills. The liquid products are pumped from 
the collecting tanks to the secondary still, where they 
are redistilled. and by fractional distillation are sep­
arated into the different oils and by-products accord­
ing to weight and the purpose for which they are to 
be used. After the retorts have been allowed to cool, 
the doors are opened and the residuum, whiCh is 
charcoal, is drawn. The retorts are then ready for 
another charge. The charcoal is used for firing the 
retorts and practically offsets the fuel expense. The 
products of the first distillation come over in the 
shape of a thin amber-colored oil, together with a 
quantity of dilute glacial acetic or pyroligneous acid. 
The oil and acid are separated by their difference in 
gravity. The oil, while at first light in color, soon 
assumes a darker hue and becomes thicker in consist­
ency. This oil, after being pumped into a secondary 
still, undergoes a second distillation, and from this 
distillation wood spirit or turpentine and a light and 
heavy oil are evolved, leaving a residue of heavy con­
sistency-in other words, tar. The spirit from the 
first distillation is not water-white in color, and a 
third distillation is necessary to reach this stage. I will 
now speak of the diversity of products, together with 
their uses, and will give. as an illustration of this, the 
products of the Spiritine Chemical Company, as they 
are, beyond question, the foremost manufacturers of 
pine products to-day, and have carried the art farther 
than any one else. We will take first the actual 
amount of products from one cord of wood, good, rich 
wood being used. The results, to the uninitiated, will 
seem almost impossible, but they are actual figures 
of what is being done every day. The yield from one 
cord of wood on an average is 18 gallons of spirits 
·turpentine, 72 gallons of oil, and a like quantity of 
pyroligneous acid; in other words.' about four bar­
rels of products. almost equaling in bulk the cord of 
wood. Tn addition to this. the residue of charcoal 
equals about half the original bulk of the wood used. 
The uses of turpentine are too well known to mention. 
Suffice it to say they are increasing daily am! the price 
was never so high nor the demand so great as now • 
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This is perhaps too most valuable product of the dis­
tillation. We next have the oils, one light, the other 
heavy. The light oil is made into a wood preservative, 
and it is beyond question the best known wood pre­
server to-day. It contains a large percentage of creo­
sote-about 50 per cent-and it is treated chemically 
to increase its fire test and give it greater penetrative 
properties. The fire test is so high, 235 deg., that from 
actual tests made untreated wood burned much more 
,'apidly than that treated, and its penetration proper­
ties are so great that a railroad cross-tie immersed for 
fifty minutes was found on examination to be perme­
ated with the oil from end to end. From this light 
oil there is also made a perfect substitute for linseed 
oil as used in painting, and in many cases a much 
better paint is made and at a much lower cost. It 
is also used in the manufacture of shingle stains of 
surpassing beauty. The heavy oil has its uses also, 
and is made into cable coating for wire rope trans­
mission; pine rubber, which is used for insulating 
purposes; disinfectants of great value, and a number 
of other medicinal preparations. The tar, which is 
of a very high grade, being free from acid and water. 
has many uses, but as most of our readers are familiar 
with this product we shall not attempt to enumerate 
them. Perhaps the least valuable of · the products and 
certainly the one of which the least use is made, is the 
pyroligneous acid. True, it is used for making iron 
liquor for dyeing purposes. acetate of lime, from which 
vinegar is made, sodium acetate, and other chemicals, 
and it is now being used to some extent for curing 
meat, giving to fresh meat in a few hours that de­
licious smoked flavor formerly attained only after days 
and weeks of treatment. Still the uses for this product 
have never been developed, and a wide field is pre­
sented in its application. As a matter of fact the en­
tire industry is in its infancy. and each year sees new 
uses for the products and new methods of refining. 
Plants are springing up like mushrooms in the night. 
and more plants have been erected in the past two 
years than were built in the twenty years preceding. 
The business has passed the experimental stage and 
has assumed a solid and established footing among 
soutliern industries; not only this, but those embark­
ing in the enterprise are beginning to reali?:e that. 
while the profits are large, greater in fact than in 
any other legitimate enterprise of which the writer is 
conversant. still it is not a "get-rich-quick scheme." 
and sound business judgment. in combination with 
sufficient capital, is a necessary adjunct to success. 
We predict a great future for the industry, as great. 
if not a greater. prominence in manufacture as the 
cotton seed oil trade now enjoys, for the uses of )line 
products are just as necessary and far more varied. 
CONTEMPORARY ELECTRICAL SCIENCE.* 
S�;LF-�;U;CTRU'ICATION OF RAllIlJlIl.-Since ra(lilllll 
gives out both positive and negative electrons, and 
since the positive electrons are easily interce)lted. 
radium inclosed in an envelope impervious. to the posi­
tive ions should become positively charged. If a 
radium preparation is inclosed in a thin glass tulle 
closed at one end with a platinum electrode, it will 
give out a constant current due to the positive ions 
liberated by the radiation of the negative ones through 
the wall of the tube. W. Wien has measured this cur­
rent and found it to be of the order 3 X 10-" amperes. 
This figure enables us to arrive at an estimate of the 
masses radiated per second, since it gives a value for 
e per second, and the ratio elm is known. The masses 
are: Negative electrons. 2.9 X 10-'" grammes )IeI' 
second; positive ions 4.6 X 10-" grammes per seeoIH1. 
TheRe JDftsses are quite beyond detection by weighing. 
Their energy, on the other hand, is considerable. Neg­
lecting the change of apparent mass with the velocity, 
and assuming the velocities 2 .5 X 10'" for the nega­
tive electrons and 1.65 X 10-" for the positive ions, 
the kinetic energy developed by the negative electrons 
comes out as 8.7 ergs per second, and by the positive 
ions 60 ergs per second, from 4 milligrammes of radium 
preparation used in the experiments.-W. Wien, Phys. 
Zeitschr., September 1, 1903. 
CONDENSATION NUCLEI FROM PLATINUM Wnu;.­
Gwilym Owen has studied the nature of the particles 
given off when platinum is heated. He finds that the 
production of nuclei depends not so much upon the 
length of time the wire is heated, as upon the maxi­
mum temperature attained. He tried the effect of 
placing the heated wire in an electric field, in order 
to find whether any difference was produced in the 
rate of expansion necessary to form a cloud. He found 
that the electric field makes no difference, and hence 
concludes that the nuclei produced by the heating of 
platinum wire in air or hydrogen are uncharged. What 
these nuclei actually are he does. not venture to say. 
It is highly improbable that they are due to dirt on 
the wire. On one occasion a wire was kept red hot 
for 13 hours with a stream of filtered air fiowing along 
it, and yet afterward fogs were got by heating it to a 
temperature below 200 deg., and expanding. Platinum 
wire disintegrates in air below 300 deg. at all events, 
but that the process is very slow is explained by the 
fact that the nuclei are of almost molecular dimen­
sions.-G. Owen. Phil. Mag., September, 1903. 
HALT. EFn;cT.-E. van Aubel gives further particu­
lars of the large Hall effects observed in bismuth 
sulphides. In pure bismuth sulphide the Hall effect is 
twice as large as in pure bismut.h. It may be em-
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